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©  Combination  lock 

©  A  combination  lock,  particularly  a  domestic  door  lock, 
comprises  a  rotable  and  axially  movable  plunger  (14).  a 
plurality  of  axially  displaceable  pins  (17.  17a)  disposed 
around  the  plunger  (14).  a  rotary  ward  disc  carried  by  the 
plunger  slots  (19.  20.  21)  in  the  pins  (17.  17a)  to  allow  rotary 
movement  of  the  plunger  (14)  only  when  selected  ones  of 
the  pins  (17a)  are  axially  displaced  relative  to  the  remainder 
of  the  pins  (17).  to  have  slots  (19)  therein  aligned  with  the 
ward  disc  (18).  and  a  member  (23.  24)  carried  by  the  plunger 
(14)  and  capable  of  moving  the  pins  (17,  17a)  to  an  aligned 
position  upon  axial  movement  of  the  plunger  (14).'  A  user 
can  move  said  selected  pins  (17a)  to  render  the  plunger  (14) 
turnable  to  open  the  door  and  then  easily  pull  or  push  the 
plunger  to  cause  said  member  (23,  24)  to  re-align  the  pins 
(17.17a)  to  prevent  the  selected  pins  (17a)  remaining  de- 
pressed  and  the  "combination"  visible. 
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T h i s   i n v e n t i o n   r e l a t e s   to  a  c o m b i n a t i o n   l o c k ,   f o r  

e x a m p l e  f o r   u se   as  a  f r o n t   d o o r   l o c k ,   or  f o r   any  o t h e r  

p u r p o s e   w h e r e i n   a  r o t a r y   u n l o c k i n g   and  l o c k i n g   m o t i o n   i s  

d e s i r e d .  

A c c o r d i n g l y   t h e   i n v e n t i o n   p r o v i d e s   a  c o m b i n a t i o n   l o c k  

c o m p r i s i n g   a  r o t a t a b l e   and  a x i a l l y   m o v a b l e   p l u n g e r ,   a  

p l u r a l i t y   of  a x i a l l y   d i s p l a c e a b l e   p i n s   a r o u n d   t h e   p l u n g e r ,  

a  r o t a r y   ward  d i s c   c a r r i e d   by  t h e   p l u n g e r   and  c o o p e r a t i n g  

wi t . -   s a i d   p i n s   to  a l l o w   r o t a r y   m o v e m e n t   of  t he   p l u n g e r   o n l y  

when  s e l e c t e d   o n e s   of  t h e   p i n s   a r e   a x i a l l y   d i s p l a c e d   r e l a t i v e  

to  t n e   r e m a i n d e r ,   and  a  member   c a r r i e d   by  t h e   p l u n g e r   a n d  

c a p a b l e   of  m o v i n g   t h e   p i n s   to  an  a l i g n e d   p o s i t i o n   u p o n  

a x i a l   m o v e m e n t   of  t h e   p l u n g e r .  

P r e f e r a b l y   t h e   l o c k   c o m p r i s e s   a  c y l i n d r i c a l   b a r r e l  

c l o s e d   a t   one  end  by  a  f r o n t   p l a t e ,   c e n t r a l l y   of  w h i c h   a  

s p i g o t   s u r r o u n d s   t h e   o u t e r   end  of  a  p l u n g e r   t e r m i n a t i n g  



in   a  h a n d l e   and  a r o u n d   t h e   s p i g o t   a  n u m b e r   of  e q u a l l y   s p a c e d  

b o r e   h o l e s   a l l o w   t h e   h e a d s   of  t h e   same  n u m b e r   of  p i n s   t o  

p r o j e c t   t h e r e f r o m .  

A  ward   d i s c   may  be  c a r r i e d   by  t h e    p l u n g e r   i n s i d e   t h e  

h o u s i n g   and  s e l e c t e d   o n e s   of  t h e   p i n s   may  h a v e   s l o t s   w h i c h  

a r e   a l i g n e d   w i t h   t h e   wa rd   d i s c   when  t h e y   a r e   d i s p l a c e d .  

E a h   p i n   may  a l s o   h a v e   a  s l o t   in  i t s   o u t e r   s i d e   i n  

t h e   c o r r e s p o n d i n g   p o s i t i o n .  

A d v a n t a g e o u s l y   e a c h   p i n   h a s   a  c e n t r a l   e n l a r g e d   p o r t i o n  

in   w h i c h   b o t h   s a i d   s l o t s   a r e   f o r m e d .   An  o u t e r   s e t t i n g  

p l a t e   c a r r i e d   by  t h e   p l u n g e r   may  e n g a g e   t h e   o u t e r   s h o u l d e r s  

and   an  i n n e r   r e s e t t i n g   p l a t e   may  e n g a g e   t h e   i n n e r   s h o u l d e r s .  

The  end  of  e a c h   p i n   r e m o t e   f r o m   i t s   h e a d   can  b e  

p r e v e n t e d   f r o m   r o t a t i o n   by  e n g a g e m e n t   w i t h   a  r e s e t t i n g  

m e m b e r ,   t h i s   member   p r e f e r a b l y   b e i n g   m o v a b l e   to  a l l o w   e a c h  

p i n   to  be  r o t a t e d   t h r o u g h   180°   so  as  to  e n a b l e   i t   to  b e  

c h o s e n   to  be  one  of  s a i d   s e l e c t e d   o n e s   or  no t   as  d e s i r e d ,  

By  u s i n g   t h e   r e s e t t i n g   member   t n e   u s e r   can   e f f e c t i v e l y  

s e l e c t   h i s   own  c o m b i n a t i o n .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   f u r t h e r ,   by  way  o f  

e x a m p l e ,   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g   d r a w i n g s  

w h i c h   i l l u s t r a t e   a  p r e f e r r e d   e m b o d i m e n t ,   i t   b e i n g   u n d e r -  

s t o o d   t h a t   t h e   f o l l o w i n g   d e s c r i p t i o n   i s   i l l u s t r a t i v e   a n d  

n o t   l i m i t a t i v e   of  t h e   s c o p e   of  t h e   i n v e n t i o n .  



In  t h e   d r a w i n g s :  

F i g .   1  i s   a  c r o s s - s e c t i o n a l   e l e v a t i o n   of  a  f i r s t   p r e f e r r e d  

e m b o d i m e n t   of  l o c k   of  t he   p r e s e n t   i n v e n t i o n ;  

F i g .  i s   an  end  e l e v a t i o n   of  t h e   l o c k   of  F i g .   1;  a n d  

F i g .  3   i s   an  e x p l o d e d   v i e w   s h o w i n g   a  s e c o n d   e m b o d i m e n t  

of  l o c k ,   s i m i l a r   to  the   l o c k   of  F i g .   1,  bu t   w i t h   a  m o d i f i c a t i o n  

A  f i r s t   p r e f e r r e d   e m b o d i m e n t   of  l o c k   10  of  t h e  

i n v e n t i o n   c o m p r i s e s   a  c y l i n d r i c a l   b a r r e l   11  c l o s e d   at   o n e  

end  b y  a   f r o n t  l a t e   12.   C e n t r a l l y   of  t he   f r o n t   p l a t e   1 2  

a  s p i g o t   13  s u r r o u n d s   the   o u t e r   end  of  a  p l u n g e r   14  t e r m i n a t -  

i n g   in  a  h a n d l e   1 5   and  a r o u n d   t h e   s p i g o t   13  t e n   or  any  o t h e r  

n u m b e r   of  e q u a l l y   s p a c e d   b o r e s   16  a l l o w   t h e   h e a d s   of  t h e   s a m e  

n u m b e r   of  p i n s   17  to  p r o j e c t   t h e r e f r o m .   The  p i n s   17  a r e  

a x i a l l y   s l i d a b l e .  A   ward  d i s c   18  i s   c a r r i e d   by  t h e   p l u n g e r  

14  i i n s i d e   t he   h o u s i n g   and  s e l e c t e d   o n e s   of  t he   p i n s   17,  f o r  

example the  u p p e r   p i n   17a  in  F i g .   1 ,  h a v e   s l o t s   19  w h i c h  

a r e   a l i g n e d   w i t h   t he   wa rd   d i s c   18  when  t h e y   a r e   d i s p l a c e d  

i n w a r d l y   t o w a r d s   t h e   i n n e r   end  of  t he   b a r r e l   11 .   T h e  .  

r e m a i n d e r   h a v e   s l o t s   20  w h i c h   a r e   a l i g n e d   w i t h   t h e   w a r d  

d i s c   18  when  t h e y   a r e   no t   so  d i s p l a c e d .   E a c h   of  t he   p i n s  

17  a l s o   has   a  s l o t   21  in  i t s   o u t e r   s i d e   in   t he   c o r r e s p o n d i n g  

p o s i t i o n .  



E a c h   p i n   17  h a s   a  c e n t r a l   e n l a r g e d   p o r t i o n   22  in   w h i c h  

b o t h   s a i d   s l o t s   1 9 / 2 0   and  21  a r e   f o r m e d   and  i n n e r   and   o u t e r  

s h o u l d e r s   29,   30  a r e   a t   e a c h   end  of  t h e   c e n t r a l   e n l a r g e d  

p o r t i o n   22 .   An  o u t e r   s c r a m b l i n g   p l a t e   23  c a r r i e d   by  t h e  

p l u n g e r   14  can   e n g a g e   t h e   o u t e r   s h o u l d e r s   30  and  an  i n n e r  

s c r a m b l i n g   p l a t e   24  can   e n g a g e   t h e   i n n e r   s h o u l d e r s   2 9 .  

The  p i n s   17  w i l l   n o r m a l l y   a l l   l i e   in   t h e i r   i n n e r  

p o s i t i o n s   w i t h   t h e i r   o u t e r   e n d s   c l o s e   to  t h e   s u r f a c e   o f  

t h e   f r o n t   p l a t e   12 .   To  open   t h e   l o c k   10  u n d e r   t h e s e  

c i r c u m s t a n c e s   t h e   u s e r   p u l l s   t h e   p l u n g e r   14  o u t w a r d l y   t o  

c a u s e   t h e   i n n e r  s e t t i n g   p l a t e   24  to  p u s h   a l l   t h e   p i n s   1 7  

to  p r o t r u d e   f r o m   t h e   f r o n t   p l a t e   12.   He  t h e n   p u s h e s   s a i d  

s e l e c t e d   p i n s   17a   (known   o n l y   to  h i m s e l f )   i n w a r d s ,   e n a b l i n g  

t h e   w a r d   d i s c   18  to  r o t a t e   and  t h u s   t h e   p l u n d e r   14.   A  n o n -  

c i r c u l a r   p r o t r u s i o n   25  on  t h e   i n n e r   end  of  t h e   p l u n g e r   c a n  

o p e r a t e   a  s l i d i n g   b o l t   or  t h e   l i k e .  

A f t e r   r o t a t i o n   of  t h e   p l u n g e r   14  and  o p e n i n g   of  s a y ,  

a  d o o r ,   t h e   s e l e c t e d   p i n s   17a   a r e   s t i l l   d e p r e s s e d ,   t h u s  

s h o w i n g   t he   c o m b i n a t i o n .   Thus   a f t e r   o p e n i n g   t he   d o o r   t h e  

u s e r   m u s t   d e p r e s s   or  p u l l   t h e   p l u n g e r   14  to  a l i g n   a l l   t h e  

p i n s   17  by  t h e   o p e r a t i o n   of  one  or  o t h e r   of  s c r a m b l i n g  

p l a t e s   23  and  24  on  t h e   c e n t r a l   p o r t i o n s   22  of  t h e   p i n s  

17,   1 7 a .   so  as  to  c o n c e a l   or  " s c r a m b l e "   t h e   c o m b i n a t i o n .  



The  u s e r   can  c h a n g e   t h e   c o m b i n a t i o n   v e r y   s i m p l y .   E a c h  

p i n   17  i s   r o t a t a b l y   m o u n t e d   by  t h e   b a r r e l   a s s e m b l y   11  a n d  

i t s   i n n e r   end  has   a  n o n - c i r c u l a r   p o r t i o n   26  s l i d a b l e  

r e l a t i v e   to  a  s l o t   27  in  a  s l o t t e d   c i r c u l a r   r e s e t t i n g  

member   in  t h e   f o r m   of  a  p l a t e   28.   By  p r e s s i n g   t h i s   p l a t e  

28,   to  t he   l e f t   in  F i g .   1  a g a i n s t   t h e   a c t i o n   of  a  s p r i n g  

30,   t he   u s e r   i s   e n a b l e d   to  r o t a t e   t he   p i n s   17  to  b r i n g  

one  or  o t h e r   of  s a i d   s l o t s   27  i n t o   i t s   r a d i a l l y   i n n e r  

o p e r a t i v e   p o s i t i o n .   The  p l a t e   28  can  now  be  r e t u r n e d   t o  

t h e   n o r m a l   l o c k i n g   p o s i t i o n ,   When  t h e   c o m b i n a t i o n   l o c k  

i s   u s e d   in  c o m b i n a t i o n   w i t h  a   c o n v e n t i o n   " Y a l e "   or  l i k e  

s l i d a b l e   b o l t   on  the   i n s i d e   of  t he   d o o r   t he   l o c k   can  b e  

made  to  a c t   as  a  d e a d l o c k   or  a  c o n v e n t i o n a l   s p r i n g   l o c k  

by  s e l e c t i n g   t h e   r o t a t i o n a l   p o s i t i o n   of  t h e   p l u n g e r   1 4  

at   w h i c h  t h e   p i n s   17  a r e   r e s e t .  

The  i n v e n t i o n   i s   no t   l i m i t e d   to  u se   in  c o n n e c t i o n  

w i t h   d o m e s t i c   d o o r s ,   bu t   can  be  u s e d   in   any  s i t u a t i o n  

w h e r e   a  l o c k a b l e   r o t a r y   e l e m e n t   i s   d e s i r e d .   I n d i c i a   3 1  

may  be  p r o v i d e d   on  t h e   i n n e r   end  of  t h e   p i n s   17  to  i d e n t i f y  

t h e   p o s i t i o n   of  t h e   s l o t s   27  when  s e t t i n g   t h e   c o m b i n a t i o n .  

D e t e n t   means   a r e   p r o v i d e d   f o r   r e t a i n i n g   t h e   p i n s   in   t h e i r  

v a r i o u s   a x i a l   p o s i t i o n s .   I n d i c i a   32  may  a l s o   be  p r o v i d e d  

on  t h e   f r o n t   of  the   c a s i n g   in   o r d e r   to  i d e n t i f y   i n d i v i d u a l  

p i n s .  



To  s e c u r e   t h e   l o c k   10  to  a  d o o r   a  f r o n t   p l a t e   12  c a n  

h a v e   t h r e a d e d   a p e r t u r e s   ( n o t   shown)   w h i c h   can   r e c e i v e   t h e  

e n d s   of  s e t - s c r e w s   p a s s i n g   t h r o u g h   t h e   d o o r   f r o m   t h e   i n s i d e .  

A l t e r n a t i v e l y ,   s t u d s   can  e x t e n d   f rom  t h e   p l a t e   12  and   b e  

e n g a g e d   by  n u t s   on  t h e   i n s i d e   of  t h e   d o o r .  

F i g .   3  i l l u s t r a t e s   a  v a r i a t i o n   of  t h e   l o c k   10.   P l a t e  

24  i s   a  s i m p l e   a n n u l u s   and  t h e   r e a r   of  t h e   l o c k   c o m p r i s e s  

a  c l o s i n g   p l a t e   33  to  w h i c h   a  p l u g   34  i s   s e c u r a b l e   b y  

s c r e w s  3 5 .   An  a n n u l a r   g r o o v e   41  in   p l u g   34  a c c o m m o d a t e s  

a  r e s i l i e n t   r i n g   36  a g a i n s t   w h i c h   b e a r s   one  of  two  c o n c a v e  

s u r f a c e s   37  f o r c e d   in  a  r e a r   p a r t   of  e a c h   of  p i n s   17.   A 

s e c o n d   r e s i l i e n t   r i n g   38  s u r r o u n d s   t h e   r e a r   p a r t s   of  p i n s  

17.   To  r e - s e t   t h e   l o c k   o f  F i g .   3,  t h e   s c r e w s   35  a r e   r e m o v e d  

and  p l u g   34  d e t a c h e d .   The  d e s i r e d   p i n s   17  can  now  be  r o t a t e d  

to  be  p a r t   of  or   ou t   of  t h e   g r o u p   of  s e l e c t e d   p i n s   1 7 a .  

The  p l u g   3 4  i s   now  r e p l a c e d .   A  b o l t   o p e r a t i n g   t o n g u e   39  

i s   p i v o t a l l y   a t t a c h e d   to  t h e   i n n e r - e n d   of  p l u n g e r   14  by  a  

s p l i t   peg  4 0 .  



1.  A  c o m b i n a t i o n   l o c k   c o m p r i s i n g   a  r o t a t a b l e   and  a x i a l l y  

m o v a b l e   p l u n g e r   ( 1 4 ) ,   a  p l u r a l i t y   of  a x i a l l y   d i s p l a c e a b l e  

p i n s   ( 1 7 ,   17a )   a r o u n d   t he   p l u n g e r   ( 1 4 ) ,   a  r o t a r y   w a r d   d i s c  

(18 )   c a r r i e d   b y  t h e   p l u n g e r   (14 )   and  c o - o p e r a t i n g   w i t h   s a i d  

p i n s   ( 17 ,   17a)   to  a l l o w   r o t a r y   m o v e m e n t   of  t h e   p l u n g e r   ( l 4 )  

o n l y   when  s e l e c t e d   ones   of  t h e   p i n s   ( 1 7 a )   a r e   a x i a l l y  

d i s p l a c e d   r e l a t i v e   to  t h e   r e m a i n d e r   of  t h e   p i n s   ( 1 7 ) *   a n d  

a  member   (23  or  24)  c a r r i e d   by  t h e   p l u n g e r   ( l 4 )   and  c a p a b l e  

of  m o v i n g  t h e   p i n s   ( 1 7 ,   17a )   to  an  a l i g n e d   p o s i t i o n   u p o n  

a x i a l   m o v e m e n t   of  t he   p l u n g e r   ( 1 4 ) .  

2.  A  l o c k   as  c l a i m e d   in  c l a i m   1  c h a r a c t e r i s e d   in   t h a t   i t  

c o m p r i s e s   a  c y l i n d r i c a l   b a r r e l   (11)   c l o s e d   a t   one  e n d  b y  

a  f r o n t   p l a t e   ( 1 2 ) ,   c e n t r a l l y   of  w h i c h   a  s p i g o t   ( 1 3 )  

s u r r o u n d s   t he   o u t e r   end  of  t h e   p l u n d e r   (14 )   w h i c h   t e r m i n a t e s  

in  a  h a n d l e   ( 1 5 ) .  



3.  A  l o c k   as  c l a i m e d   in  c l a i m   2  w h e r e i n   a  n u m b e r   of  e q u a l l y -  

s p a c e d   b o r e   h o l e s   (16 )   in  t h e   f r o n t   p l a t e   (12)   a r o u n d   t h e  

s p i g o t   (13)   a l l o w   t h e   h e a d s   of  t h e   same  n u m b e r   of  p i n s  

( 1 7 ,   1 7 a )   to  p r o j e c t   t h e r e f r o m .  

4.  A  l o c k   as  c l a i m e d   in  c l a i m   2  in  w h i c h   t h e   w a r d   d i s c   ( 1 8 ,  

i s   c a r r i e d   by  t h e   p l u n g e r   (14)   i n s i d e   t h e   b a r r e l   ( 11 )   a n d  

s e l e c t e d   o n e s   of  t i le   p i n s   ( 1 7 a )  ,   h a v e   s l o t s   (19 )   w h i c h  

a l i g n   w i t h   t h e   wa rd   d i s c   (18)   when  t h o s e   s e l e c t e d   p i n s  

( 1 7 a )   a r e   d i s p l a c e d   r e l a t i v e   to  t h e   o t h e r   p i n s   ( 1 7 ) .  

5.  A  l o c k   as  c l a i m e d   in   c l a i m   4,  w h e r e i n   e a c h   p i n   1 7 ,   17a  )  

a l s o   h a s   a  s l o t   (21)   in   i t s   o u t e r   s i d e   in  a  c o r r e s p o n d i n g  

p o s i t i o n   to  t h e   a l i g n e d   s l o t s   ( 1 9 ,   2 0 ) .  

6.  A  l o c k   as  c l a i m e d   in  c l a i m  5   in  w h i c h   e a c h   p i n   has   a  

c e n t r a l l y   e n l a r g e d   p o r t i o n   ( 2 2 ) ,   w i t h   i n n e r   and  o u t e r  

s h o u l d e r s   ( 2 9 ,   30)  a t   r e s p e c t i v e   e n d s ,   in   w h i c h   o e n t r a l  

e n l a r g e d   p o r t i o n   s a i d   s l o t s   ( 19 ,   20,   21)  a r e   f o r m e d .  

7.  A  l o c k   as  c l a i m e d   in   c l a i m   6  i n   w h i c h   a  f i r s t   s a i d  

member   ( 2 3 ,   24)  i s   in   t h e   f o r m   of  a  s c r a m b l i n g   p l a t e   ( 2 3 )  

c a r r i e d   by  t h e   p l u n g e r   ( 1 4 )   and  can   e n g a g e   t h e   o u t e r  

s h o u l d e r   (30 )   of  t h e   c e n t r a l l y   e n l a r g e d   p o r t i o n s   ( 2 2 )   o f  

p i n s   ( 1 7 ,   17a )   and  a  s e c o n d   s a i d   member   ( 2 3 ,   24)  i s   in   t h e  

f o r m   of  a  s c r a m b l i n g   p l a t e   (24)   w h i c h   can  e n g a g e   t h e   i n n e r  

s h o u l d e r s   (30)   of  t h e   s a i d   e n l a r g e d   p o r t i o n s   (22)   of  t h e  

p i n   ( 1 7 ,   1 7 a ) .  



8.  A  l o c k   as  c l a i m e d   in  c l a i m   7  and  w h e r e i n   e a c h   p i n  

( 1 7 ,   17a )   has   a  r e a r   p o r t i o n   (26)   t h e r e o f   s h a p e d   to  e n g a g e  

a  r e - s e t t i n g   member   (28)   r e l a t i v e   to  w h i c h   i t   i s   n o r m a l l y  

a x i a l l y   s l i d a b l e   b u t   no t   r o t a t a b l e .  

9.  A  l o c k   as  c l a i m e d   in  c l a i m   8,  w h e r e i n   t he   r e - s e t t i n g  

member   i s   d i s p l a c e a b l e   to  a l l o w   e a c h   p i n   ( 1 7 ,   17a )   to  b e  

r o t a t e d   t h r o u g h   180°   t  e n a b l e   i t   to  be  i n c l u d e d   in  o r  

e x c l u d e d   f rom  s a i d   s e l e c t e d   p l u r a l i t y   a t   t he   w i l l   of  t he   u s e r .  

1 0 .  A   l o c k   as  c l a i m e d   in  c l a i m   9,  w h e r e i n   e a c h   p i n   ( 1 7 ,   1 7 a )  

h a s   a  r e c t a n g u l a r   r e a r   end  p o r t i o n   (26)   e n g a g e d   in   a  s l o t  

(27 )   in  a  r e - s e t t i n g   member   in  t he   f o rm  of  a  p l a t e   ( 2 8 ) ,  

t h e   p l a t e   (28)   b e i n g   d i s p l a c e a b l e   a g a i n s t   t he   a c t i o n   of  a  

s p r i n g   (30)   to  d i s e n g a g e   s a i d   r e c t a n g u l a r   end  p o r t i o n s   ( 2 6 )  

f o r   r e - s e t t i n g  

1 1 .   l o c k   as  c l a i m e d   in   c l a i m   9,  w h e r e i n   t he   r e - s e t t i n g  

member   i s   in  t he   fo rm  of  a  p l u g   (34)   h a v i n g   a  c y l i n d r i c a l  

o u t e r   s u r f a c e   and  d e t a c h a b l y   s e c u r e d   to  t h e   b a r r e l   (11)   o f  

t h e   l o c k ,   e a c h   p i n   ( 1 7 ,   17a )   h a v i n g   two  c o m p l e t a e n t a r i l y  

c u r v e d   c o n v e x   s u r f a c e s   (37)   a t   i t s   r e a r   end  s p a c e d   1 8 0 °  

a p a r t ,   e n a b l i n g   one  or  t h e   o t h e r   to  be  d i s p o s e d   a d j a c e n t  

t h e   p l u g   ( 3 4 ) .  

12.   A  l o c k   as  c l a i m e d   in  c l a i m   11,  w h e r e i n   a  r e s i l i e n t   r i n g  

(36)   is   l o c a t e d   in  an  a n n u l a r   g r o o v e   (41)   in  t h e   p l u g   ( 3 4 ) .  

13,   A  l o c k   as  c l a i m e d   in  c l a i m   12,  w h e r e i n   a  s e c o n d   r e s i l i e n t  

r i n g   (38 )   s u r r o u n d s   t h e   r e a r   e n d  p o r t i o n s   (26)   o f   t h e   p i n s  

( 1 7 ,   1 7 a , .  
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